We present near-infrared photometry and optical spectroscopy of very lowmass stars and brown dwarf candidates in the Pleiades open cluster. The membership status of these objects is assessed using color-magnitude diagrams, lithium and spectral types. Eight objects out of 45 appear to be non-members. A search for companions among 34 very low-mass Pleiades members (M≤0.09 M ⊙ ) in high-spatial resolution images obtained with the Hubble Space Telescope and the adaptive optics system of the Canada-France-Hawaii telescope produced no resolved binaries with separations larger than 0.2 arcsec (a∼27 AU; P∼444 years).
Introduction
Brown dwarfs (BD) provide the opportunity of extending classical studies of stellar properties into the hitherto unexplored realm of objects with masses lower than the H-burning limit (0.075 M ⊙ ; e.g. Baraffe et al. 1998) . Stars are frequently associated with other stars in multiple systems. 57% of nearby G-type dwarfs have H-burning companions (Abt & Levy 1976; Duquennoy & Mayor 1991, hereafter DM91) . The multiplicity frequency seems to be lower among nearby M-type dwarfs (38%, Henry & McCarthy 1990; Fisher & Marcy 1992) . This difference could be due to the smaller mass range available for the stellar secondaries of M dwarfs. On the other hand, the distribution of binary separations is similar for G-and M-type stars. It has a broad maximum from 3 to 30 Astronomical Units (AU). There is no indication that stellar binary properties depend on primary mass. Stellar clusters are important for studying the multiplicity properties as a function of age, metallicity and mass. One of the best studied open clusters is the Pleiades. It is nearby (d=125 pc), young (120 Myr), the metallicity is close to solar, and there are more than 800 known members (see Hambly 1998 for a review). The Pleiades mass function has been studied over a broad mass range, from 4 M ⊙ to 0.04 M ⊙ (Hambly, Hawkins & Jameson 1993; Meusinger, Schilbach & Souchay 1996; Bouvier et al. 1998, hereafter B98) . Cluster -5 -BDs have been confirmed via the lithium test (Basri, Marcy & Graham 1996; Rebolo et al. 1996) . Several imaging surveys have recently identified a numerous population of Pleiades BD candidates (B98 ; Festin 1998; Zapatero Osorio et al. 1999; Hambly et al. 1999 ).
Follow-up observations of these objects is necessary for assessing their membership.
The search for BD binaries is interesting because of the following reasons: 1) Any fainter and cooler secondary of a BD should have even lower mass than the primary. 2) The binary frequency among BDs and the distribution of orbital periods and eccentricities is an important clue for understanding the formation of these objects. 3) BD binaries provide the opportunity to measure dynamical masses, which are necessary for calibrating evolutionary models. 4) The Pleiades substellar mass function needs to be corrected for binarity.
The paper is organized as follows: in Section 2 we present the observations and describe the data analysis. In Section 3 we search for companions and we construct color magnitude diagrams. In Section 4 we discuss the cluster membership of our objects, we derive parameters for the likely members, we estimate the binary frequency, and we discuss the implications of our results for the substellar mass function.
Observations and Data Analysis

Sample Selection
Our list was selected among the following Pleiades VLM candidate members (M≤0.1 M ⊙ ): 'Calar' and 'Teide' objects from Zapatero Osorio et al. (1997b) and Martín et al. (1998b) ; 'CFHT-Pl' objects from B98; 'HHJ' objects from Hambly et al. (1993) ; 'MHO' objects from Stauffer et al. (1998b) ; 'PPl' objects from Stauffer et al. (1989 Stauffer et al. ( , 1994 and 'Roque' objects from Zapatero Osorio et al. (1997a Osorio et al. ( , 1997c Osorio et al. ( , 1999 . These surveys include most of the known Pleiades BD candidates.
-6 -For the HST/NICMOS program, we gave preference to objects with known nearinfrared (NIR) magnitudes and/or spectral types, and we included all the Pleiades BDs with lithium detections Martín et al. 1998; Stauffer et al. 1998a) , with the exception of PPl 15 (Stauffer et al. 1994; Basri et al. 1996) because archive HST observations were already available. We observed a total of 30 objects, but one of them was a repetition (PPl1=Roque15).
For the ground-based near-IR and spectroscopic observations, we selected all the CFHT objects that had not been observed in previous campaigns. We obtained near-IR photometry for 22 objects and spectroscopy for 17.
NICMOS Observations
The targets were centered in the field of view of the NICMOS camera 1 (NIC1).
Exposures of 447.95 s, 383.95 s and 383.95 s were obtained in multiple-accumulate mode with filters F110M, F145M, and F165M (Thompson et al. 1998) , respectively. Each target was observed during one orbit (average visibility 52 minutes).
We used the IRAF/DIGIPHOT package for data reduction and analysis. Magnitudes for all the targets were computed based on the header keyword PHOTFNU and are given in Table 1 . These values should be used with caution because the values for PHOTFNU are valid for sources with a constant flux per unit wavelength across the band pass, which might not be the case for our sources. Other limiting factors in the accuracy of the magnitudes are that we used model point spread functions (PSF) for fitting the data that did not always provide a perfect match to the observed PSF, and uncertainties in the NICMOS darks and resulting spatial variations in the background. We used on-orbits darks (as opposed to the model darks used in the standard NICMOS pipeline) to improve the photometric accuracy, -7 -but the correction was still not perfect.
Archive HST Data
The following Pleiades VLM objects have been observed with WFPC2 in other HST programs: HHJ 3, HHJ 5, HHJ 6, HHJ 10, HHJ 11, HHJ 14, HHJ 19, HHJ 36 and PPl 15.
We retrieved the data from the HST archive. None of them shows any companion in the F785LP filter up to 4 magnitudes fainter than the primary at separations between 0".15 and 4."0.
Ground-based Infrared Observations
Near-IR broad-band data was collected in the following observing runs: 1) On 21-23 September 1997 at the 1 m Nickel telescope of Lick Observatory using the LIRC II camera.
The wide field of view (FOV) was selected (7.29 arc mins 2 , 1.71 arc secs pix −1 ). 2) On 14-16
November 1997 using the 1.2m telescope and the STELIRCAM IR camera. STELIRCAM obtains J and K band data simultaneously using two 256x256 InSb detector arrays and a dichroic filter. The pixel scale used for these observations was 0.3 arcseconds per pixel. The typical total integration time per object was about 20 minutes, and the seeing was about 1.5 arcseconds on average. 3) On 13-15 January 1998 at the 3.6 m Canada-France-Hawaii telescope (CFHT) using the adaptive optics (AO) system PUEO (Rigaut et al. 1998 ) and the KIR (Doyon et al. 1998 ) IR camera with a 30 arcsec FOV. Integration times ranged from 100 to 150 seconds in JHK broad-band filters. Images were dark and flat-field corrected and aperture photometry performed with IRAF/APPHOT. UKIRT faint standards were observed every night for photometric calibration. For 10 of the 12 CFHT candidates observed during this run (see table 2), the adaptive optics system provided an angular 
Spectroscopy
We obtained spectra using the Keck II telescope with the Low Resolution Imaging Spectrograph (LRIS; Oke et al. 1995) , the 4 m telescope at Kitt Peak National Observatory (KPNO) with the Cryogenic Camera (Cryocam) spectrograph, and the 4.2 m William
Herschel Telescope (WHT) with ISIS. The observing log is given in Table 3 . We rotated the slit in order to be at parallactic angle at the beginning of the exposure in order to minimize refraction losses.
All the CCD frames were bias subtracted, flat fielded, sky subtracted, and variance extracted using routines within IRAF 2 . We calibrated in wavelength using the emission spectrum of HgNeAr lamps. Correction for instrumental response was made using spectra obtained in the same night of flux standards with fluxes available in the IRAF environment.
We did not use order-blocking filters for the Keck observations of the Pleiades BD candidates. These objects are so red that second-order contamination is negligible. We observed VB10 without filter and with the OG570 order-blocking filter. We did not find any significant contamination due to second-order light. We calibrated the LRIS spectra with the flux standard star BD+262606, which was observed the same night as the Pleiades BD candidates and with same instrumental configuration. Chabrier et al. (2000) . The solid line denotes the dust-free models (Nextgen; Allard et al. 1997; Hauschildt et al. 1999 ). The dashed line represents the new models that include dust effects (Dusty; Allard et al. 1998 ).
It is expected that for temperatures cooler than 2800 K dust forms in the atmosphere of ultracool dwarfs (Jomes & Tsuji 1997; Marley et al. 1999 ). In the Nextgen models, a T eff of 2800 K corresponds to a mass of 0.075 M ⊙ and M F 110M =10.31. The effect of dust formation in Fig. 1 is to make the objects bluer than the Nextgen isochrone because of "backwarming" (e.g. Leggett, Allard & Hauschildt 1998) . We start seeing clear evidence for a turnover to bluer colors in the Pleiades sequence at M F 110M ∼11.5, which corresponds to a T eff =2320 K. Hence, we find that for T eff lower than about 2300 K, dust becomes an important opacity source in the atmospheres of Pleiades BDs. The Dusty isochrone gives a good fit to the position of our faintest object (Roque 25, SpT=L0). Intermediate models between Nextgen and Dusty are not available. They seem to be required to fit the location of Pleiades BDs between M F 110M ∼11.5 and M F 110M ∼12. Periodic photometric variability has been observed in I-band CCD observations of two cluster VLM stars, one in αPer (Martín & Zapatero Osorio 1997) and the other in the Pleiades (Terndrup et al. 1999 ). The light changes in these stars are probably due to surface thermal inhomogeneities (dark spots) modulated by the rotation of the object(s).
On the other hand, Bailer- Jones & Mundt (1999) have recently failed to detect photometric variability in Calar 3, Roque 11 and Teide 1. Further photometric monitoring of PPl 1 is necessary to clarify if the observed variability in NICMOS filters is due to weather or magnetic spots.
The example of PPl 1 indicates that some of the spread observed in the Pleiades sequence of Fig. 1 could be due to intrinsic variability of the objects. Other sources of scatter in the CMD are unresolved binaries and non-members of the cluster. We note two examples of each kind of object. CFHT Pl 16 is brighter and redder than the rest of the sequence. It also stands out in other diagrams that are discussed in the next -11 -sections, and was noted as a possible binary by B98. We consider it as a likely unresolved binary. CFHT Pl 22 is much bluer and fainter than the Pleiades sequence. It is likely a non-member. The membership status of our sample is discussed in detail in Section 4.1.
Broad-Band Color-Magnitude Diagram
We have combined our new broad-band near-IR photometry with data available in the literature (B98 ; Festin 1998; Zapatero Osorio et al. 1997a,b; Martín et al. 1998c ) to produce the I vs I-K CMD shown in Fig. 2 . We used the following extinction corrections for all the objects: A I =0.06, A K =0.01. We have compared the data with theoretical isochrones (ages=100 and 120 Myr). Dusty and Nextgen models are represented with dashed and solid lines, respectively. There is a well defined observational sequence, which is conveniently fitted by the the Nextgen isochrones down to M I =14. Our faintest object, Roque 25, is bluer than the dust-free isochrone. Its location in Fig. 3 is in good agreement with the Dusty isochrone. This is explained by the greenhouse effect of dust grains (Chabrier et al. 2000 ).
The objects located well above the Nextgen isochrone could be binaries with nearly identical components. One of them is PPl 15, which is known to be a short-period nearly equal-mass binary . The other objects are: NOT 1, HHJ 6, CFHT-Pl 6, CFHT-Pl 12 and CFHT-Pl 16. Only the later one was included in our HST/NICMOS program. HHJ 6 was observed with HST/WFPC2, and CFHT-Pl 12 was observed with the CFHT AO system. If they are binaries, they must have angular separations smaller than 0".2 (25 AU).
The objects located well below the Nextgen isochrone for M I ≥14 are likely nonmembers. They are identified with five-pointed star symbols in Fig. 2 . They are CFHT-Pl 19, 20 and 22.
Spectral Type-Magnitude Diagram
We display the spectra of our faintest BD objects in Fig. 3 . We derived spectral types for our targets using the calibration of the pseudocontinuum index (PC3) given by Martín et al. (1999) . The results are given in Table 4 . Our values are in good agreement with previous work for the objects in common. Using these spectral types and those published by Steele & Jameson (1995) , , Cossburn et al. (1997) , Zapatero Osorio et al. (1997c) and Festin (1998) , we have made the diagram shown in Fig. 4 . Two objects lie well outside the Pleiades sequence, one above it (CFHT-Pl 16) and one below it (CFHT-Pl 26). The first one is likely an unresolved binary, and the second one is probably a non-member.
The Lithium Test in CFHT-Pl 16 and CFHT-Pl 18
CFHT-Pl 18 is an important object because it is the only binary that we have resolved in our HST images. It lies on the cluster sequence in the CMD diagrams discussed above. Martín et al. (1998a) obtained a radial velocity consistent with cluster membership.
In order to confirm its membership, we obtained additional mid-resolution spectra of CFHT-Pl 18 around the LiI resonance line at 670.8 nm for applying the lithium test for BDs (Magazzù et al. 1993) . If CFHT-Pl 18 is indeed a member, both components should have preserved their initial lithium content because they are fainter than the Pleiades substellar boundary (Martín et al. 1998b; Stauffer et al. 1998a ). In Fig. 5 , we show the final spectrum where we do not detect the lithium feature. We put an upper limit to the LiI equivalent width of 200 mA, which is a factor of 5 lower than the equivalent width (EW) measured in -13 -Teide 1 , and a factor 2.5 lower than the EW measured in PPl 15 . Thus, we are confident that CFHT-Pl 18 does not pass the lithium test. This binary system appears to be located at precisely the right distance to be confused with a Pleiades member. We do not know the distance to this system because it is not a cluster member, but we can estimate it from the spectral type (M8, Martín et al. 1998a) . If it has the same absolute J-band magnitude as LHS 2397a (M8, M J =11.13, Leggett et al. 1998) ,
we obtain a spectroscopic parallax of 105 pc. The projected separation of the binary would then be 34.5 AU.
CFHT-Pl 16 is located more than 0.5 mag above the Pleiades sequence in all the CMDs. It could be an unresolved binary with nearly identical components. Alternatively, CFHT-Pl 16 could be a non-member. We obtained Keck/LRIS mid-resolution spectroscopy to test its membership. The reduced spectrum is shown in Fig. 5 . We clearly detect H α in emission with EW=-6.1 A. The quality of our spectrum is barely sufficient for a detection of the LiI resonance line. There is an absorption feature at the position of the LiI resonance line with EW∼1.2 A, which is similar to the EW of Teide 1 , but there are also noise features of similar strength elsewhere in the spectrum. We estimate that the probability of having a noise feature at the position of the LiI line is <10%, i.e. low but not negligible. We measured a heliocentric radial velocity of 13±5 km/s using the H α feature, which is consistent with the radial velocities of VLM Pleiades members (Martín et al. 1998b ).
Search for Companions
Since the NICMOS PSF can vary significantly from one HST orbit to the next, we used all of the HST/NICMOS pointings to build up a library of HST/NIC1 PSFs in all three filters (F110M, F145M, anf F165M). For each set of observation, we then identified -14 -the best matching PSF in the library for PSF subtraction. Sub-pixel offsets between target and PSF were computed by cross-correlating the individual frames. The PSF was then Fourier-shifted, scaled, and subtracted. Fig. 6 shows examples of NIC1 images before and after point spread function (PSF)
subtraction. The dark line seen in each image is the boundary between the individual NICMOS quadrants. In the original image we can clearly see the first and second airy rings.
They are considerably reduced in the subtracted image.
We have estimated limiting sensitivities to the presence of companions as a function of separation from the primary. They are given in Table 5 Table 5 . The residuals could be due to the presence of faint companions within 5 pixels (0.215") of the primary, or to unrepeatable structure in the PSF.
We have not found any distant (sep.>1") companions in the near-IR images taken at CFHT and Mt Hopkins. Any companion up to 3 magnitudes fainter than the primary in the separation range 1 to 8 arcseconds, should have been detected.
Membership in the Pleiades
Membership criteria
The membership criteria that we have used are the following: 1) Is the object a dwarf or a giant? All the objects for which we have low-resolution spectra have KI and NaI lines -15 -similar to those of dwarfs. Because of the low-resolution of most of our spectra, the NaI doublet at 818.3 and 819.0 nm is blended with telluric absorption and we cannot derive an accurate equivalent width. Thus, we do not use the strength of the line as a membership criterion . 2) Is the radial velocity similar to those of known members?
We have used radial velocity data from the literature Martín et al. 1998b; Stauffer et al. 1998b) . 3) Is the proper motion similar to the cluster? We have used proper motion data from the literature (Hambly et al. 1993; Hambly et al. 1999) . 4) Does the object have lithium? Pleiades members fainter than I∼17.8 should have lithium (Martín et al. 1998b; Stauffer et al. 1998b ). Brighter objects could have lithium if they are binaries (PPl 1). 5) Does the object have H α in emission? The majority of Pleiades members do show H α in emission because of their young age. However, H α is variable and sometimes not detected. For example, we did not detect it in our Keck spectrum of Teide 1, but it was previously detected by Rebolo et al. (1996) . We do not reject any candidate member solely on basis of lack of H α emission, but we note that many non-members do not have H α emission, suggesting that they are relatively old field dwarfs. 6) We checked the position of each object in the spectral type versus apparent I-band magnitude (Fig. 4) . The lithium BDs are considered as benchmark objects, and most of the BD candidates are located near them. Objects that deviate from the sequence by more than 0.8 magnitudes are considered as likely non-members. 7) The location of the lithium BDs in the I versus (I-K) and F110M
versus (F110M-F165M) CMDs is well fitted with the Nextgen isochrone. On the other hand, the location of Roque 25 in the same CMDs is fitted by the Dusty isochrone. Objects that are 3σ away from the isochrones are considered as likely non-members.
We summarize our assessment of the membership status of 45 objects in Table 6 .
We confirm the Pleiades membership of 37 VLM stars and BDs, and reject 8 objects as non-members. The later objects are excluded from our calculation of binary statistics in the Pleiades cluster.
-16 -
Physical Parameters
In order to derive the physical parameters of the objects that we consider as likely Pleiades members, we adopted a common age, distance and metallicity of 120 Myr, 125 pc and solar, respectively.
The only way to infer masses for our objects is to compare their location in the CMD with theoretical calculations. In Fig. 8 , we show the theoretical mass-luminosity relationships for several near-IR filters that we have adopted. The behaviour of the NICMOS filters F110M and F165M mimics that of the J and H broad-band filters, respectively. The sensitivity to dust effects changes with λ and mass (temperature) across these plots. We have minimized the dependence of our results on the role of dust in the atmosphere by using the filters that show less sensitivity to the choice of model (Nextgen or Dusty) for a given mass. For all the objects we used the absolute magnitudes in the J and F110M filters (we averaged the two of them if both magnitudes were available) and the NEXTGEN models, but for Roque 25 we used the K-band absolute magnitude and the DUSTY model. Our mass estimates for the CFHT objects are consistent within ±0.005 M ⊙ with those derived by B98 using three different sets of models and absolute I-band magnitudes.
Binary statistics
The masses of the primaries considered in this study range from 0.14 M ⊙ (CFHT-Pl-1, I=16.1, B98) to 0.035 M ⊙ (Roque 25, I=21.17, Martín et al. 1998c ). The masses of the primaries observed with high-resolution techniques (AO and HST) are all lower than 0.11 M ⊙ (HHJ19, I=16.7, Hambly et al. 1993) . We estimated upper limits to the masses of undetected companions using the DUSTY models and the sensitivity limits in the K and/or F165M filters. The average limits on the mass ratios (q=M 2 /M 1 ) for different separation -17 -ranges are given in Table 7 . The limits on close (<1") companions come from the HST and AO images, and the limits on distant companions were derived from the ground-based K-band images.
Since the only binary that we found, CFHT-Pl-18, did not pass the lithium test,
we have found zero resolved binaries in our sample. However, this null result does not necessarily imply that the binary frequency among Pleiades VLM members is very low. found that PPl 15 is a double-lined binary with a period of only 5.8 days. Zapatero Osorio et al. (1997a) Bouvier, Rigaut & Nadeau (1997) carried out an AO search for binaries among 144 G-and K-type Pleiades members. They found that the binary frequency and period distribution of their sample is similar to that of DM91. Since the DM91 study has better statistics, we have used their orbital period and mass ratio distributions for predicting the number of binaries expected in our sample. The results are given in the third column of Table 7 . We have converted the observed upper limits on components separations on the plane of the sky (s) to semi-major axes (a) using a cluster distance of 125 pc and s/a=0.92 (Heacox & Gathright 1994) . Considering our sample of Pleiades BDs observed with HST/NICMOS, we find that there is a factor of ∼3 excess of binaries with respect to the distribution of DM91 for separations smaller than 10.9 AU, which corresponds to -18 -orbital periods shorter than ∼110 years. However, because of the small size of our sample we find that the difference between the Pleiades and the field binaries is significant only at the 1 σ level. On the other hand, it is more significant that we do not find any binaries with separations larger than ∼27 AU. The lack of Pleiades VLM systems with periods longer than 444 years (3.4 expected, 0 found) is a 2 σ effect for Poisson statistics.
Reid & Gizis (1997) Reid & Gizis, we should have found 2 binaries with separations larger than 30 AU.
When they grow old, the Pleiades VLM stars and BDs will become cooler and will look similar to L-type field dwarfs. The first three field binaries with L-dwarf components have been recently discovered (Martín, Brandner & Basri 1999; Koerner et al. 1999 ). All of them have separations less than 10 AU, and would not have been resolved in our survey if they were at the Pleiades distance. There is no bias against finding wider binaries because the FOV in these searches is ≥100 AU. In fact, no wide doubles have been reported in the infrared images of ∼ 100 L dwarfs and ∼15 methane dwarfs identified so far in the DENIS, Sloan and 2MASS surveys. However, there has not been a survey for spectroscopic binaries among ultracool dwarfs. There could be many short-period VLM binaries that have not been identified yet. The null result of our survey for Pleiades BD binaries is consistent with the properties of the field BD binaries found so far.
The median orbital separation of the main-sequence stars studied by DM91 is 23 AU (Heacox 1998) . Two Pleiades BD binaries (PPl 15 and CFHT Pl 16) and three field BD binaries have been identified with separations <23 AU, but no BD binaries are known to have separations ≥23 AU. The systematically small separations of the BD binaries with -19 -respect to the DM91 sample, suggest that there is a difference in population characteristics.
The small numbers involved preclude any definitive conclusion in this regard, but it is worth of mention and brief discussion.
The mass of the primary could be an important factor in the the process of binary formation. suggested that the formation of substellar binaries is biased toward smaller separations than the formation of stellar binaries because the probability of finding a short-period binary like PPl 15 from a normal (DM91-type) binary distribution is only ∼10%. Another interesting proposition is that of a "brown dwarf desert", i.e. a scarcity of BD secondaries to G and K dwarfs within 2 AU of the primary (Marcy & Butler 1998) . It seems that BDs, as objects representative of the tail of the stellar mass function, could provide important hints about binary formation.
We briefly consider three possible scenarios that could explain a difference in the characteristics of BD binaries with respect to the DM91 sample: (1) Disruption of wide binaries due to dynamical interactions with the stellar members of the cluster. This process has been invoked by Kroupa, Petr & McCaughrean (1999) Furthermore, the BD desert around solar-type stars can also be explained by fragmentation processes (Bate 2000) .
The Pleiades substellar mass function
We have presented NIR photometry and low-resolution spectroscopy for all the BD candidates reported by B98. We have also applied the lithium test to CFHT-Pl-16 and 18. The membership status of all the CFHT BD candidates is summarized in Table 6 .
We restrict ourselves to the CFHT sample for addressing the issue of the substellar mass function, because the level of follow-up observations of the BD candidates coming from other surveys is still incomplete.
The level of field star contamination among Pleiades BD candidates was assessed by B98 using two statistical approaches. They compared the mass of Pleiades members and field stars in the same volume, and they used a field luminosity function. Both methods were in good agreement, and suggested a contamination of 25% . We confirm the membership of 12 Pleiades CFHT BD candidates out of the 18 included in B98. The 6 non-members are all foreground cool M dwarfs. We find a contamination of 33%, which is somewhat higher than the estimate of B98. These authors obtained a power-law index in a log-log plot (dN/dM∼M α ) of α=-0.6 for the cluster IMF across the substellar boundary.
We revise this slope downwards to a value of α=-0.53 , implying that the number of BDs per decreasing mass bin is moderately rising, but their relative contribution to the total mass of the Pleiades cluster is diminishing.
We cannot make a detailed correction of the IMF for the binary fraction of the CFHT Figure 2 , but they are not resolved with HST or AO images. q min is the average minimum mass ratio (M 2 /M 1 ) for a binary to be detected with our data.
-37 - Figure Filled symbols represent objects with lithium detections. Rebolo et al. 1996 ) is also shown for comparison. We have applied a boxcar smoothing of 3 pixels to all the spectra. H α is seen in emission, and the LiI resonance line at 670.8 nm is detected in CFHT-Pl-16 but not in CFHT-Pl-18. 
